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Abstract 
 

Advanced environmental barrier coating concepts based on multi-component HfO2 (ZrO2) 
and modified mullite systems are developed for monolithic Si3N4 and SiC/SiC ceramic matrix 
composite (CMC) applications. Comprehensive testing approaches were established using the 
water vapor cyclic furnace, high pressure burner rig, and laser heat flux steam rig to evaluate the 
coating water vapor stability, cyclic durability, radiation, and erosion resistance under simulated 
engine environments. Test results demonstrated the feasibility and durability of the environmental 
barrier coating systems for 2700-3000 °F monolithic Si3N4 and SiC/SiC CMC component 
applications. The high-temperature-capable environmental barrier coating systems are being 
further developed and optimized in collaboration with engine companies for advanced turbine 
engine applications. 
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